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Zeiss discovered fluorescence^ 
Today we offer you more ways to reveal its power. 

After almost a century of experience in fluorescence and epifluorescence microscopy, 
Carl Zeiss maintains its leadership with innovation, unsurpassed optics, and micro- 
scope configurations for every application. ..and every budget. For qualitative or 
quantitative analysis. From basic techniques to the most challenging multi-fluores- 
cence applications, Carl Zeiss has the systems, accessories and expertise to give you 
the finest images possible. 

A large selection of famous Zeiss ICS optics are optimized for specific fluorescence 
applications to give exceptional light transmission through the widest spectral ranges. 
When combined with the short beam paths of Zeiss microscopes, the results are 
images of unsurpassed brilliance and contrast, even at low light levels. 

The Attofluor™ RatioVision Analyzer for digital ratio imaging and photometry now 
has the RatioArc excitor for over 1000 ratios per second. And the Inverted Confocal 
Laser Scan Microscope LSM 410 with three simultaneous fluorescence channels 
provides researchers with outstanding versatility and multi-user capabilities. 

Contact your Zeiss technical representative today for a free fluorescence microscopy 
consultation. For literature and the name of your representative, call (800) 233-2343 
or fax (914) 681-7446. ' x 
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increases the growth potential of new capillaries. These results suggest that angiogen- 
esis involves an initiation event regulated by factors in serum and promotional event 
inhibited by serum factors. 



#41 5 Monday, April 22, 1996, 8:00-12:00, Poster Section 1 

Synergy between retinoic acid and interferon-a in inhibiting angiogenesis induced 
by head and neck squamous cell carcinoma. Lingen; MW, *Polverini PJ, Bouck NP. 
Northwestern University Medical School Chicago, IL and*The University of Michigan 
School of Dentistry'; Ann Arbor, Ml 4 M 

' When used as single agents, retinoic acid"(RA) and'interferon-alpha (IFN) Have 
shown great promise in preventing the development of new head and neck squamous 
cell carcinomas (HN SCC) in individuals at high risk, but the mechanisms by which 
these agents act are not fully understood. Using the in vitro capillary endothelial cell 
migration and the in vivo rat cornea assays, RA and IFN Were found to inhibit HN SCC 
induced angiogenesis by different mechanisms. RA caused human HN SCC cell lines, 
butnot lines from a fibrosarcoma, colon carcinoma, or breast carcinoma, to switch from 
an angiogenic to.aritiangiogenic phenotypeby inducing the secretion of an inhibitor.of 
angiogenesis.. IFN, treatment of these same HN SCC cells also influenced angiogenesis, 
causing a dramatic drop in tKeir production of IL-8, which is the major inducer 'of 
angiogenesis secreted by these tumors. When used together, RA and IFN acted syner r 
gistically to decrease. tumor cell angiogenic. activity. In addition, the combination of 
drugs acted synergistically to inhibit the in vitro migration arid proliferation of micro- 
vascular endotheliaj cells,. allowing doses 1 of each drug. to be reduced' by two logs 
without loss of activity.' When, rats t were treated systemically j with RA and. IFN, the 
induction of corneal neovascularization in vivo by IL-8 was inhibited when, 1/2 and 1/5 
the minimal effective systemic doses of RA and IFN were used,. These data suggest that 
the antiangiogenic activity oV retinoids' may play an important role, in their ability .to 
block the development of HN SCC and' imply that their use' in combination with IFN 
could be of significant benefit in the chembprevention of this aggressive neoplasm. 
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jlar modulation of vascular endothelial growth factor (VEGF) expression in 

glioma ' ceils by a nbozyme! Ke,* L.D.; Chen, X.S.? Steck, P. A., Yung, W.KtA., 
University fof Texas M.D.' Anderson Cancer Center, Houston, TX, USA ' ^ 

VEGF, a potent 'angiogenic growth factor, has been shown 4o be over expressed in 
human glioblastomas. It induces angiogenesis in a paracrine fashion since VEGF 
receptor is found only on endothelial cells. Nineteen potential GUC ribozyme cutting 
sites were identified in the human - VEGF mRNA sequence. We 'have designed and 
constructed two ribozyme motifs (vRZml; vRZmII)that cut the VEGF mRNA in exori 
I-m region that is common to all 3 VEGF variants observed in 1 gliomas. In vitro study 
has demonstrated efficient digestion of a 309 bases VEGF RNA (vRZt) sequence iin the 
predicted sites. VRZml r & II? were cloned into pCEP4 vector for 'transfection studies. 
Western blot analysis showed decreased level of VEGF protein in both vRZml and 
vRZmll transfected U251 cells. < Single cell clones were isolated for further character- 
ization. Initial quantitativeiPCR demonstrated lower level of VEGF mRNA in vRZmll 
transfected clones suggesting that' vRZmll may be more efficient than vRZml. These 
results suggest that ribozyme approach can be a potential molecular strategy to regulate 
the expression of VEGF in human glioma. 
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Elucidation of early events in tuiiior-induced angiogenesis. C. Tobjas, J. A. Bryan, A. 
Filie, and S.W.' IvtcLeskey, bombardi Cancer Center, Georgetown University Medical 
Center,. Washington, DC 20007, . ( . . . . >f . - . , ■ 

Early events in neovascularization of, tumors were studied by, injection of FGF-4 
transfected and parental MCF-7 .cells t into ovariectomized. nude. rnice. Under these 
condkions, parental cells form f .stidc^nc^ules which ultimately regress, while FGF- 
transfected cells form rapidly growing tumors. When examined up to 35 days after 
injection, tumors produced by parental and FGF-4 transfected cells contained prolifer- 
ating tumor cells labeled with bromc^eoxyuridine (BrdU). By Day 5, neovasculariza- 
tion was taking place in tumors produced, by , FGF-4. transfectants and by parental cells, 
as evidenced by PEC AM immunohistochemistry. PECAM-positive neovessels were 
initially seen in.the subcutaneous tissues immediately adjacent to tumor cells as well as 
intrahimorally. By day 15, rumors formed by parental cell injection had mostly periph- 
eral neovessels, which by day 20, formed a halo of ectatic blood vessels around the 
regressing tumor. Tumors formed from FGF-transfected cells continued to exhibit 
intratumoral micro vessels. Tumor sections produced by. either parental or FGF-trans- 
fected cells were scored for the amount of ectatic, peripheral blood vessels and for the 
amount of BrdU incorporation into tumor cells. Regardless of cell line- injected, the 
score for ectatic peripheral blood vessels in a given tumor section was inversely 
correlated with the score for BrdU-labeled tumor cells, indicating that fast-growing 
tumors possessed intratumoral microvessels, while slow-growing had ectatic, peripheral 
vessels. No .correlation was noted between the degree of inflammatory infiltration and 
the presence of either blood vessel phenotype. Thus, although both parental and 
FGF-transfected MCF-7 cells initially have the ability to stimulate neovascularization in 
ovariectomized nude mice, as the parental cell tumors regress, the blood vessel mor- 
phology changes. * ' 



#41 8 Tuesday, April 23, 1996, 10:40-10:55, Room 33 

Characterization of the metastatic properties of FGF-1 transfected MCF-7 breast 
cancer cells. Zhang, L., Kharbanda, S., Kern, F G. bombardi Cancer Center, George- 
town University Medical Center, Washington, D.C., 20007 

We have reported that FQF-1 and 0-galactosidase oyerexpressing MCF-7 cells 
develop lung micrometastases in tumor-bearing nude mice but macroscopic foci are not 
observed. Tail vein injection studies ruled out the possibility that the appearance of cells 
in the lungs of tumor-bearing mice was due to an injection artifact. When cells were 
inoculated intravenously into the tail vein, numerous cells could be detected by X-gal 
staining when the mice were sacrificed two hours later but these cells were cleared 
within 24-96 hrs. When breast cancer cell lines established from the lungs of tumor- 
bearing mice were injected intravenously, they also failed to form macroscopic foci and 
are also eventually cleared. Primary tumors of FGF-1 overexpressing cells were allowed 
to develop for three weeks. When mice are sacrificed at this point* micrometastases are 
widely dispersed in the lungs. The primary tumors were resected from one-half of the 
tamor : bearing animals whereas tumors were allowed to continue to grow in the 
remaining half. After an additional four weeks, both groups of mice were sacrificed and 
the lungs were stained with X-gal. No metastases were found in any of the mice that had 
their primary tumor removed wKereas the mice that continued to bear tumors had 
micrometastatic deposits,, these results suggest that a primary, tumor derived inhibitor 
of metastasis is not the caiise of the failure of the FGF-1 overexpressing cells to develop 
into macroscopic foci and that the micrometastases detected in tumor bearing mice is the 
resuiKof ; 'dissemination' facilitated bytFGF-1 induced neoangiqgenesis. They also sug- 
gest' mat the h subsequent clearance of^FGF-l overexpressing 'cells reflects 1 the require- 
ment for additional phenotypic alterations that will allow them to either extravasate or 
proliferate. , \ . 
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#419 ' - • Tuesdayi April 23; 1996, 08:55^-09: 10, Room 33 
Inhibition of endothelial cell capillaryi-Hke growth (tube formation) by an antibody 
specific for a new protein, angio-assdciated' migratory cell protein. l Beckner, M.E. 
and Liotta, L.A. National Cancer Institute, N1H, Bethesda, MD 20892. 

AAMP; angio-associated migratory cell protein, is a newly identified protein with a 
potential heparin binding regipn.This region^as^a P£pute(E^ -J 4 pmoL, 

" "polyclonal* antibodies' to *recombinant"'AAMP ?rA^I&P)"nave been" affinity "purifier 
re'ste'tlfo?'' specificity, ^ci iised to characterize' A AMP Immunbfiuoresceht * staining 
snows that AAMP can be found in both the cytoplasrn ancj in the immediate extracel- 
lular environment of cultured endothelial cells. AAMP's functional activity Was studied 
in an assay for endothelial tube formation. This process can be elicited by plating 
HUVEC (Human umbilical vein 'endothelial cells) overnight on Matrigel, a basement 
memBrane substitute! 'Anti-rAAMP. inhibits endothelial tube formation in a range of 
6^%Ho ; 3, : 9X'at '-1-10 /xg/ml and 12% to 3.6X at 30 jutg/mi; when tube formation is 
'a^roximately 50-75% makimal for a'cell concentration of 25,000/ml. Dilution curves 
have shown peaks of inhibition most often at 10 /Ag/ml of ariti-rAAMP. Inhibition can 
be reverseli.wim'.either ceil concentrations that allow maximal tube formation (Matrigel 
d^pen(fem)V'nT^etlisvels of antibody, or heparin.' PI 89 can also inhibit endothelial tube 
formation?" * ■ ■ 
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Role of nitric oxide in tumor microcirculation. Fukumura, D., Yuan, F., and Jain, 
R.K. Mass: General Hospital and Harvard Medical School, Boston, MA 02114 

Role of nitric oxide (NO) was determined through the direct" intravital observations 
using. NO synthase inhibitor and NO donor regionally and systemically (L-NAME 
IOOjllM superfusion, lOmg/kg injection; superrhine NO 100jxM supervision, 10/wnol/kg 
injection). Tumors (MCalV: a murine mammary adenocarcinoma, LS174T: a human 
colon adenocarcinoma) were implanted in the dorsal skin chamber of C3H or SCID 
mice and observed under intravital fluorescence microscope. RBC velocity, vascular 
diameter, leukocyte-endotKelial interactions and vascular permeability were measured. 
Maximum-change in microvascular flow'rate of regional NO inhibitor, donor, systemic 
NO inhibitor and 'donor group' are -43%, +34%, ^26% and' -13%; respectively. 
Rolling and stable adhesion of leukocytes were significantly increased by NO inhibitor. 
Under control condition, both MCalV and LS174T tumor vessels were leaky to 
macromolecules such- as albumin. Systemic NO inhibition significantly' attenuated 
tumor vascular fxrmeability of MCaTV tumor but not of LS174T. These results suggest 
that endogenous NO increases tumor blood flow via vessel dilatation;' decreases leuko- 
cyte-endotherial interactions and increases vascular^ 'permeability 1 . The magnitude of 
response to NO is tumor dependent. Modulation of NO level is a potential strategy for 
improving tumor hemodynamics, radiation therapy and delivery of drugs to tumors. 
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Hydraulic conductivity of solid tumors: A novel in vivo measurement technique. 

Boucher, Y., Brekken, C, Netti, P.A., Baxter, L.T. and Jain, R.K. Dept. of Radiation 
Oncology Massachusetts General Hospital and Harvard Medical School, Boston, MA 
02114. 

We have developed a new technique t6 characterize and manipulate fluid transport 
parameters in tumor tissue that influence the systemic and intratumoral delivery of 
therapeutic agents. The hydraulic conductivity (K) of tissue is a quantitative estimate of 
the ease of fluid movement through that tissue by bulk flow. For estimating K in vivo 
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